Introduction
In Nigeria, like in many other parts of the world, access to and uptake of HIV testing and counseling (HTC) services have significantly increased over the past decade. However, a significant proportion of people at high risk still do not know their status. 1 One of the reasons for the poor coverage of the conventional health facility-based counseling and testing is the refusal to test due to the fear of societal stigma and discrimination that may result from a positive HIV test result, 2 and the fear of coping with a disease which up till the present has no known cure but capable of negatively affecting the quality of life of those infected.
Nigeria has identified the need to scale-up HIV Counseling and Testing (HCT), including the potential of a self testing methodology. 3 A study has attested to HIV self-testing (HIVST) as a cost effective intervention for the prevention of HIV transmission. 4 A health system with adequate policy document and formal guidance on HIVST with the five Cs of HTC (consent, confidentiality, counseling, correct results and connection) is a panacea for effective HIV care, treatment and prevention. 5 It is also important to conduct more research to provide evidence that HIVST is a viable option at the national level. As an entry point, HIV self-testing can be done in the absence of a healthcare provider and it may help close some gaps in the HIV treatment and prevention cascades.
Self-testing could inform early decisions by vulnerable members of the population to access the appropriate care and preventive services including referrals for other required health services. The use of such technology, whether employing saliva, urine or other body fluids as applicable for home testing should be standardized and less complex, thereby building the knowledge and attitude capacity of the population on the methods. It would also institutionalize a tactical and streamlined post test disclosure mechanism, thereby removing barriers that were known to be associated with institution based HCT. HIVST is not yet popular in Nigeria while authors felt that it would be a welcome development to the general population. This study therefore assessed the awareness, knowledge and acceptability of HIV self-testing among women of child-bearing age attending immunization clinics in secondary health facilities in Effurun, Delta State, in South Nigeria.
Methodology

Study area
Effurun is the headquarters of the Uvwie Local Government Area of Delta state Nigeria, with a population of 114,951 according to a recent projection of the last national census. 6 HIV prevalence in Delta state, Nigeria is slightly higher than the national average of 5.1%. 7 There are a tertiary, a secondary and numerous private hospitals and primary health care facilities providing HIV and related services within the study area.
Study design
Study is health facility-based descriptive, cross sectional survey.
Study population
Study population includes all women of reproductive age (15-49 years) attending immunization clinic (for their children) in Ekpan General Hospital, irrespective of their HIV status. Women from health facilities providing primary and tertiary healthcare services were excluded from the study, as clients attending secondary level health facilities typically represent a mix of those attending primary and tertiary level health facilities.
Sample sizes
Estimation was based on the modified Leslie Fisher's formula for population above 10,000. 8 An estimated sample size of 322 was increased to 360 in order to cater for attrition and nonresponses.
Sampling methods
A 2-stage sampling technique was employed in sample selection. In the first stage, two out of three immunization clinic days were selected using simple random sampling (ballot method), and research instruments were equally allocated to clinic days. In Stage 2, a list of all eligible women on a clinic day was obtained from the triage nurse on duty for the day. A systematic sampling of one in three women on the sampling frame/list was made and this continued until allocated questionnaires for that day were exhausted.
Research instruments and data collection
A semi-structured, interviewer administered questionnaire was employed in data collection after pretesting among 20 similarly eligible women in a secondary health care facility in Lagos state. Three trained research assistants were employed to assist in data collection. A native Yoruba language version of the questionnaire was drafted by translating the questionnaire into the local language and back translated to English, and these were used to collect information from the illiterate respondents. The research instrument was also reviewed by two HIV specialists including an HIV programme clinical site manager and a former director of the Institute of Human Virology Nigeria in charge of HIV counseling and testing. Study variables include knowledge, attitude and acceptability of HIVST and their determinants.
Ethical approval
Approval to conduct the study was obtained from LAUTECH Teaching Hospital Osogbo ethics review committee. Written informed consent was obtained from every respondent who agreed to participate in the study.
Data analysis
SPSS software version 23.0 was used after data cleaning, and consistency of data checked through double data entry and checking for outlier values. Data were presented in form of charts and tables. Questions related to knowledge were scored accordingly with score of 1 allocated to each right (or correct) answer for those with "Yes" response and score 0 given to wrong (or incorrect) answer for those with "No" response. Total score on knowledge was computed and mean score determined. Respondents with scores equal to or above the mean were classified as having adequate knowledge while those who scored below the mean score were classified as having inadequate knowledge.
The responses from attitude questions that were presented using the Likert scale (strongly agree, agree, indifferent, disagree and strongly disagree options) were scored 5,4,3,2,1 in that order for positive attitude and 1,2,3,4,5 for negative attitude. Total score was computed and mean score determined. Those that scored above the mean score were said to have favorable attitude while those below mean score were said to have unfavorable attitude. Bi-variate analysis was done using the Chi-squared test in order to determine the assciation between categorical variables, while binary logistic regression showcased association between the major outcome variables and some selected variables most especially socio-demographic. Level of significance was set at p≤0.05.
Results
A total of 350 analyzable questionnaires were returned, giving a response rate of 99.2%. The mean age of the respondents was 33.6 (±7.3) years. Respondents belonging to the age group 31-40 years were 172 (48.2%); 315 (88.2%) were married, 265 (74.2%) were in monogamous marriages (Table 1 ). Table 2 shows that two hundred and eighty six (80.1%) respondents were aware of HIV self testing, with television and health care workers as the most common sources of information . Only 142(39.8%) could correctly give the definition of HIV self testing. Reasons given by the study respondents for entertaining fears of having HIV testing done through the conventional health facility-based CT include stigma, 52(14.6%); discrimination, 121(33.9%) and fear of death since there is presently no known cure for HIV 154(43.1%). Very few of them 55(15.4%) and 34(9.5%) knew that saliva and urine could be used for HIV self testing. Table 4 shows that there was a statistically significant association between knowledge of HIV self-testing and marital status, educational status and family type (p<0.05). Respondents younger than 30 years of age were about three and a half times more likely to have good knowledge of HIV self-testing compared to those 30 years and older, a finding which is statistically significant (OR 3.73, OR 2.2819-6.1198, p 0.001). However, there was no statistically significant association existing between acceptability of HIV self-testing and age, education status and family type (p>0.05). Respondents with age less than 30 years were about six (1/0.16) times less likely to accept HIVST compared to those above 30 years and this observation was found not to be statistically significant (OR 0.16, 95%CI 0.63-2.11, p 0.31). Single/never married respondents were about one and half (1/0.67) times less likely to accept HIVST compared to the married (OR 1.67, 95%CI 0.25-1.71, p 0.20). There was no difference in the odds of accepting HIVST and family type (OR=1.1). Respondents with none/primary education level were 4.5 (1/0.22) times less likely to accept HIVST compared with those with secondary education and this observation was found to be statistically significant (OR 0.22, 95%CI 0.10-0.45, p 0.01). Thus, the predictors of accepting a HIVST on binary logistic regression include being older, being educated, and being married. 
Discussion
This study aimed at determining awareness and acceptability of HIV self-testing among women attending childhood immunization clinics in a secondary healthcare facility in Effurun, southern part of Nigeria. According to the WHO in 2014, HIVST is when one collects his or her own oral fluid or blood, performs an HIV test using a rapid diagnostic test (RDT) kit and interprets it, either done alone or with someone trusted in private. 9 There was good awareness of HIVST among our respondents; this supports other studies. 10, 11 This may be because their sources of information are electronic media, most especially television and radio, both of which are easily accessible to most homes in Nigeria. There was poor knowledge of HIVST among our respondents. This is in consonance with the findings from some studies, [12] [13] [14] although with slightly varying proportions. In this study, 284 (79.6%) said that HIVST should be done alone by the user. In a related study, most of respondents (65.6%) indicated that they would prefer to test alone. 10 In this study, 150 (42.0%) said that there is a possibility of a false positive or negative result. A re-test after HIVST should be encouraged because of the possibility of a false positive or false negative result, most especially among illiterate and naïve users. Thus, the WHO has highlighted the importance of the message that HIVST does not provide a verified diagnosis on HIV, but requires further testing. Manufacturers should also enclose clear instructions for the use and interpretation of results. 15 The need to ensure kits accuracy 16 will also reduce the potential for antiretroviral (ARV) self medication following a positive HIVST results. Therefore, to reach the National Agency for the Control of AIDS (NACA) target of testing 90% of eligible population by 2020, there is need to explore novel approaches that can drive the uptake of HCT by the general population in Nigeria.
Acceptability of HIVST was high among our respondents. This supports several other studies. [17] [18] [19] [20] [21] In addition, HIVST acceptability has been high in some countries, ranging from 73% to 89%. 22 Education level as one of the predictors of acceptability of HIVST could be explained by the fact that clients who are educated are more likely to be able to read kits manufacturer's instructions and follow them appropriately during HIVST. It is therefore important that health care workers counsel the clients and give them un-hindered information to the HIVST procedure and interpretation of results. A limitation of this study was initial non-cooperation by some respondents once HIV testing was mentioned due to fear of stigma and discrimination. This was overcome by intense sensitization of prospective respondents, allaying their fears about HIV as well as telling them and reassuring them about the aims and objectives of this research.
In conclusion, a high awareness and poor knowledge but high acceptability of HIVST suggests that the health care workers have significant roles to play if the clients must do it correctly and get reliable results. Authors felt that health care workers should continue HIV counseling and discuss kits manufacturer's instruction on the technical knowhow on how to do the test correctly before clients actually go ahead with self testing. HIVST is capable of boosting the number of clients who got tested for HIV, the number with correct results and also the entry of HIV positive into HIV care, treatment and prevention, most especially in the presence of complementary health facility based HIV counseling services by health care workers.
